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(54) Intranasal formulation 

(57) Intranasal formulations for anti- 
viral benzimidazole compounds con- 
tain (a) 0 0 1-10 weight % of a 
compound having the formula (I), 
wherein R, is C,-C 5 alkyl, C 3 -C 7 
cycloalkyi, or thienyl; R 2 is hydro- 
gen, C n -C 7 alkyl. C 3 -C 7 cycloalkyi, 
or phenyl; Z is oxo, hydroxyimino, 
C,-C 4 acyloxyimino, or C,-C 7 alkyli- 
dene; and 



R 2 -C- 

is at the 5- or 6- position; such 
compound of formula (I) having a 
particle size of 5-200 microns; 

(b) 1 5-50 weight % of a phar- 
maceutical ly-acceptable non-ionic 
surface active agent with an HLB 
number of 1 2-16; 



(c) 0-25 weight % of a solvent \ 
selected from ethanol, propylene J 
glycol and liquid polyethylene g\yy 
col; and ■ 

(d) 40-80 weight % of a propel- 
lant. 

SO^R, 



(i) 



o 

CO 

ro 
o 

CO 

cn 



> 



GB2 082 457A 



SPECIFICATION 
Intranasal formulation 

* 5 A number of substituted benzimidazoles have been discovered that display unusually good 5 
antiviral activity, but are very insoluble; see for example U.S. Patents 4,008,243; 4,018,790; 
4,1 18,573; and 4,1 18,742. Among the most active of such benzimidazole antiviral agents are 
- a group of oximes, which are/ 1-substituted-sulfonyl-2-amino-5{6)-substituted-iminobenzimi- 

dazoles. These oximes are especially active against rhinoviruses and respiratory infections. 
10 Intranasal formulations are, therefore, desirable for these compounds, because such formulations 10 
minimize systemic absorption and concentrate the antiviral compound in a target area, the nose. 

This invention provides an intranasal formulation for these insoluble benzimidazoles, which 
formulation possesses suitable bioavailability and shelf life. In addition, the formulation 
possesses suitable stability and causes minimal isomerization for those benzimidazole com- 
1 5 pounds which have isomers, like the oximes. Minimal isomerization is important because for 1 5 
some of these compounds one isomer is more active than the other. For example, the anti 
isomer of 1-isopropylsuIfonyl-2-amino-6-(a-hydroxyiminobenzyl)benzimidazole is about eight 
times more potent than the syn isomer. 

Although intranasal and inhalation aerosol formulations are known in the art, none of the 
20 known formulations describe the present invention. See Derwent Abstracts: 66454A/37; 20 
13119X/08; 06047B/04; U.S. Patents 3,014,844; and 4.213,993. 
Specifically, this invention provides an intranasal formulation which comprises: 
a) from about .01 to about 1 .0% of a compound having the formula (I) 




where R, is C,-C 5 alkyl, C 3 -C 7 cycloalkyl, or thienyl; 

R 2 is hydrogen, C,-C 7 alkyl, C 3 -C 7 cycloalkyl, or phenyl; 
35 Z is oxo, hydroxyimino, C<,-C a acyloxyimino, or C,-C 7 alkylidene; and 35 



R 2 -c- 

40 40 
is at the 5 or 6 position; 

such compound of formula (I) having a particle size from about 5 to about 200 microns; 

b) from about 1 5.0 to about 50.0% of a pharmaceutically-acceptable, non-ionic, surface- 
active agent with a HLB number from about 1 2 to about 1 6; 
45 c) from 0.0 to about 25.0% of a pharmaceutically-acceptable, solvent selected from ethanol, 45 
propylene glycol, and liquid polyethylene glycol; and 

d) from about 40.0 to about 80.0% of a propellant. 

The present invention relates to new pharmaceutical intranasal formulations, as defined above. 
The preparation of the compounds of formula I used in these formulations is described in U.S. 
50 Patent 4,1 18,742, which is incorporated by reference. The separation of syn- and anti-oximes is 50 
described in U.S. Patent 4,191,832, which is also incorporated by reference. 

The particle size of the compound should be from about 5 to about 200 microns, with the 
preferred particle size from about 5 to about 20 microns. 

Particular surface-active agents or combinations of agents are required to give desirable 
55 results. The non-ionic, surface-active agent employed should have an hydrophile-lipophile 55 
balance (HLB) number of between about 12 and about 1 6. The HLB number is an empirical 
number, which provides a guide to the surface-active properties of a surface-active agent. The 
•* lower the HLB number, the more lipophilic is the agent, and conversely, the higher the HLB 

. number, the more hydrophilic is the agent. The HLB number is well-known and understood and 
60 its method of determination is described by W.C. Griffin in the Journal of the Society of 60 
Cosmetic Chemists, Vol. 1, No. 5. pages 31 1-326 (1949). It is possible to employ surface- 
active agents which themselves do not possess an HLB number within these ranges, providing 
they are used in conjunction with other surface-active agents, the combination of which provides 
a mixture having an HLB number within the prescribed range. 
65 Those surface-active agents that are soluble or dispersible in the propellant are effective with 65 
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20 



25 



a9 !T tS bSi " 9 the m ° St P r °P el,ant sol "fa'e- For medicinal use it is also 
important that the surface-active agent should be non-irritating the non-toxic 
♦hlTHS- 3 "P"-' 0 "^ surface-active agents which may be employed are: non-ionic polyoxve- 
thylated fixed oils, such as Antarox (GAF Corp.), Emulphor (GAF Corp.) and C re mo p ho r (BASF) ■ 
5 and non-.on»c polyoxyethylene sorbitan fatty acid ester derivatives such as TweLn 85 Tw«« * 
80 and Tween 40 (Atlas). The preferred surface-active agent is Antarox ' ^ 

nlv S r U '* t s h otv t ^ ts include ethanol, propylene glycol, liquid low molecuiar weight polyethylene 
glycol and the like, with ethanol as the preferred solvent Mmyemyiene 

10 (1?C U 27*ci a P Zt m e h mp .'° yed is on %^ ich is a OM ^ room temperature <65'F.-80*F.) 

pom befow 80 ? < l^T^tT PreS K Ure (?6 ° ° f mefCury) ' ie " jt sha " have a boiling 1 0 

point below 80 F (27 C.) at atmospheric pressure. For use in compositions intended to Droduce 

Zu^lVnZl 6l T al ^ thS '^ ified P" pe " ant should be nontoxic. Among the sui^We 
atom? t ? wh,ch ™ v be employed are the lower alkanes containing up to five carbon 

1 S Tt m -rl 35 butane and Pentane, or a lower alkyl chloride, such as methyl, ethyl or prenyl 
1 5 chlorides. The most suitable liquified propellants are the fluorinated and fluorochlorinatedTwer 1 5 

% 35 d " ndef the trademark " Fr eon." Mixtures of the above mentioned 

propellants may suitably by employed. w 

It is contemplated that the fluorinated or fluorochlorinated lower alkane shall contain not more 
'n ™ T° Carbon ? t0mS and at ' east one f,uorine atom - The P^ferred halogenated ?ower aTka^e 
thaTI nts rTnt e „ rePreSemed ^ eneral,Y bV thG f ° rmula C " H " CI ' F " wher * in ™ ^ anTnteger less 20 

I u + , - ^ x 9 c ° r 7' Vl 3n ' nteger ° r zero ' and z is an iMe 9er such that 
mTm * 7 « 2. Examples of these propellants are dichlorodifluoro methane ("Freon 1 2") 
d ch lorotetrafluoroethane ("Freon 114") CCIF 2 CCIF ? . trichloromonofluoromethane f Freon 1 1 I ") 
d chforomonofluoromethane ("Freon 21"), monochlorodifluoromethane ("Freon 22") trich oro ' 
trifluoroethane ( Treon 1 1 3"), and monochlorotrifluoromethane ("Freon 1 sTpropellante wS 25 
improved vapor pressure characteristics may be obtained by using certain mixture^of these 
compounds, e g "Freon 1 1 » with "Freon 1 2," or "Freon 1 2" with "FraSn" 1 14? • For 
example, dichlorodifluoromethane, which has a vapor pressure of about 70 pounds oer sauare 

m?v h? reSSU H 0f ab ° Ut 1 3 P ° Unds Per square inch 9 ua 9 e (1 -91 X 1 0- Pa) at 70% (21 "C? 30 

wh, X c I ZSl ^7 US Pr ° POrt ° nS ? !° rm 8 P r °P e,,ant having an intermediate vapor pressure 
which is well suited for use in relatively low pressure containers ««»ure, 

ab^iTfnd 6 !^?,^ VaP ° r Pr6 l SUre ° f the P r °P el,a "t employed shall itself be between 
3S nnS f Zl l 5 pounds P er st ? uare ,nch gauge (2.74 x 10 5 -5.49 x 10 s Pa) at 70'F (21*C) 

?3^8^ %^Tnf ^ 3C l and 40 P ° UndS P6r SqUare inch 9 au 9 e 35 
» !1 ; 3 ' 77 X , 1 ° at that tem P^ature. A one-component propellant defined for use in 

40 ^ zT'r^r^ The r- c r ponent prop ° 

m ™ m Prepa M n9 ?f b 'i solutions of this invention, minor amounts of conventional and 
commercially available pharmaceutical excipients (i.e., acceptable pharmaceutical g adc Tpreser- 

IZtion lxe 0 mola™°of T b " ""P""?* P ' OVided each is comp«Kth ,h e 45 

oronvTn^T ■ such K exc, P' en *s are optional preservatives selected from parabens (eg 

oi soe^in, ^nnTi ^ COh0 '; PhCn ?' *• like; f,8vore se,eoted fr °"> """"hoi. peppermint 

se'ec^dTo'mVor. St;^ Carme '' ^ thB ^ 

(l)thereTn e R d fs'ohenv.' Trt^VK ™ u,at,ons ar ? *ose containing the compounds of formula 50 

2 ,s P hen yl- and wh «: h have a particle size from about 5 to about 20 microns 
.„.h r 0 ™' the ,P™! 8rred compounds ere substituted oxime derivatives of the b™nz?midazol a 
sutnyl-^^^^^^ 



45 



50 



A group of preferred formulations comprise, by weight* 
«) from about 0.5 to about 1 .0% of a compound of formula (I) 



3 
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SOjR, 



10 wherein R, is isopropyl, R 2 is phenyl and z is hydroxyimino, d-C 4 acyloxyimino or C,-C 7 10 
alkylidene; 

b) from about 20.0 to about 45.0% of the surface-active agent; 

c) from about 5.0 to about 1 5.0% of the solvent; and 

d) from about 40.0 to about 60.0% of the propellant. 

1 5 Another group of preferred formulations comprise, by weight: 1 5 

a) about 1 .0% of 1 -isopropylsufonyl-2-amino-6-(a-hydroxyiminobenzyl)benzimidazole; 

b) about 39.0% of a polyoxyethylated fixed oil surface active agent; 

c) about 25.0% of tricholoromonofluromethane and about 35.0% of dichlorodifluoromethane. 
A most preferred formulation comprises, by weight: 

20 a) about 1 .0% of 1 -isopropylsulfonyl-2-amino-6-(a-hydroxyiminobenzyl)benzimidazole; 20 

b) about 38.5% of a polyoxyethylated fixed oil, surface-active agent; 

c) about 10.0% of ethanol; 

d) about 25.0% of trichloromonofluoromethane and about 25.0% of dichlorodifluoromethane; 
and 

25 e) about 0.5% of menthol. zo 
The formulations are generally prepared in the following manner: the active compound of 
formula (I) is dissolved in the surface-active agent, while any desirable excipients are dissolved 
in the solvent. The excipient-solvent solution and the compound-agent solution are then mixed 
together. Finally, the propellant is added. 

30 The formulations of this invention are described in the following examples. The examples are 
illustrative of the formulations, but are not to be construed as limiting the invention. In the 
examples and throughout the specification, the quantities of material are expressed in terms of 
percentages by weight of the total composition. 



35 Example 1 

Ingredients Percent 

1-isopropylsulfonyt-2-amino-6- 1 .0 

40 (anti-a-hydroxyiminobenzyl)- 
benzimidazole 

Antarox 38.5 
Ethanol 1 0.0 
Freon 1 1 25.0 
45 Freon 12 



35 



40 



25*0 45 



Menthol 0-5 
Procedure: 

An appropriate container is fitted with a mechanical stirrer and a cooling bath. Antarox is 
50 placed in the container and heated to about 40-6 0*C. The oxime is then added to the Antarox 50 
with mixing. Once the oxime has dissolved, the solution is cooled to room temperature using an 
ice-water bath. In a separate container, menthol is dissolved in ethanol and then the menthol- 
ethanol mixture is added with mixing to the oxime-Antarox solution. 

An appropriate amount of solution is then placed in an aerosol container and chilled to about 
55 O'C. The Freon propellant mixture is then added and the aerosol container is sealed with a 55 
valve. The container is brought to room temperature. 

The following compositions are made by the same procedure as Example. 1 
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Example 2 
Ingredients 

5 

1 — isopropylsulfonyl-2-amino-6- 
(anti-a-hydroxyiminobenzyl)- 
benzimidazole 
Antarox 
10 Ethanol 
Freon 1 1 
Freon 12 
Menthol 

1 5 Example 3 

Ingredients 

1 -isopropylsulfonyl-2-amino-6- 
20 (anti-a-hydroxyimtnoben2yl)- 

benzimidazole 

Antarox 

Ethanol 

Freon 1 1 
25 Freon 1 2 

Menthol 

Example 4 

30 Ingredients 

1 -isopropylsulfonyl-2-amino-6- 
(anti-at-hydroxyiminobenzyl)- 
benzimidazole 
35 Antarox 
Ethanol 
Freon 1 1 
Freon 12 
Menthol 

40 

Example 5 
Ingredients 

45 1 -isopropylsulfonyl-2-amino-6- 

(anti-a-hydroxyiminobenzyl)- 

benzimidazole 

Antarox 

Ethanol 
50 Freon 1 1 

Freon 12 

Menthol 



Percent 
0.5 



41.0 
8.0 
25.0 
25.0 
0.5 



Percent 
0.25 



41.25 

8.0 
25.0 
25.0 
0.50 



Percent 
0.1 



41.4 
8.0 
25.0 
25.0 
0.5 



Percent 
1.0 



40.5 
8.0 
25.0 
25.0 
0.5 



5 = 



10 



15 



20 



25 



30 



35 



40 



45 



50 
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Example 6 
Ingredients 

1 -isopropylsulfonyi-2-amino-6- 

(anti-tf-hydroxyiminobenzyl)- 

benztmidazole 

Antarox 

Ethan ol 

Freon 1 1 

Freon 12 

Menthol 

Example 7 

Ingredients 

1 -(thienyl-2-ylsulfonyl)-2- 

amino-6-(a-acetoxyim»no- 
' benzyl)benzimidazole 

Antarox 

Ethanol 

Freon 11 

Freon 12 
i Menthol 



Percent 
1.0 



33.5 
15.0 
25.0 
25.0 
0.5 



Percent 



0.1 



41.4 
8.0 
25.0 
25.0 
0.5 



The fonowing oxamp.es were prepared substantia,* according to the procedure of Examp.0 



Example 8 
tngredients 

1 -Cyclohexylsulfonyl-2- 
amino-6-(a-ethoxyiminobenzyl)- 

5 benzimidazole 

Tween 80 

Propylene glycol 

Freon 1 1 

Freon 1 2 
0 Peppermint oil 

Example 9 



L5 



50 



Ingredients 

1 -isopropylsulfonyl-2-amino 

-6-(anti-«-hydroxyiminobenzyl)- 

benzimidazole 

Emulphor 

Ethanol 

Freon 1 1 

Freon 1 2 

Menthol 



Percent 
1.0 



38.5 
10.0 
25.0 
25.0 
0.5 



Percent 
1.0 



38.5 
10.0 
25.0 
25.0 
0.5 



6 
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Example 10 
Ingredients 

1 -isopropylsulfonyl-2-amino 

- 6 - (a-hyd roxy i m i nob e nzy I )- 

benzimidazole 

Emulphor 

Ethanol 

Freon 1 1 

Freon 12 

Menthol 

Example 1 1 



15 

Ingredients 

1 -isopropylsulfonyl-2-amino 

- 6 — (tt-hy d roxy i m i n o be nzy I)- 
20 benzimidazole 

Antarox 

Ethanol 

Freon 1 1 

Freon 12 
25 Menthol 



Example 12 
Ingredients 

1 -isopropylsulfonyl-2-amino 

-5— (a-acetoxyiminobenzyl)- 

benzimidazole 

Emulphor 

Propylene glycol 

Freon 1 1 

Freon 12 

Menthol 



30 



35 



Percent 
1.0 



40.5 
8.0 
25.0 
25.0 
0,5 



Percent 
0.5 



41.0 
8.0 
25.0 
25.0 
0.5 



Percent 
1.0 



40.5 
8.0 
25.0 
25.0 
0.5 



40 



45 



Example 13-16 were prepared substantially according to the following procedure: 
An appropriate container is fitted with a mechanical stirrer and a cooling bath. The non-ionic 
surface-active agent is placed in the container and heated to about 40-6 0*C. The active 
compound of formula I is then added to the non-ionic suf ace-active agent with mixing. Once the 
active compound of formula I has dissolved, the solution is cooled to room temperature using an 
ice-water bath. 

An appropriate amount of solution is then placed in an aerosol container and chilled to about 
-30°C. The Freon propellant mixture is then added and the aerosol container is sealed with a 
valve. The container is brought to room temperature. 

50 Example 13 

Ingredients Percent 

1 -isopropylsuIfonyl-2-amino 1 .0 
55 -6— (anti-a-hydroxyiminobenzyl)- 
benzimidazole 

Emulphor 44.0 

Freon 11 15.0 

Freon 12 40.0 



10 



15 



20 



25 



30 



35 
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45 



50 



55 
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Example 14 
Ingredients 

1 -isopropylsulfonyl-2-amino 

-6-{a-hydroxyiminobenzyl)- 

benzimidazole 

Emulphor 

Freon 1 1 

Freon 12 



Example 15 
ingredients 



15 

1 -isopropylsulfonyl-2-amino 
_6-{a-hydroxyimtnobenzyl)- 
benzimtdazole 
Antarox 
20 Freon 1 1 
Freon 12 

Example 16 

2 5 Ingredients 

1 -isopropytsulfonyl-2-amino 
-6-{anti-ot-acetoxyiminobenzyl) 
benz imidazole 
30 Emulphor 
Freon 1 1 
Freon 12 



40 



Percent 
1.0 



44.0 
20.0 
35.0 



Percent 
1.0 



49.0 
10.0 
40.0 



Percent 
1.0 



49.0 
15.0 
35.0 



CLAIMS 

35 1 . An intranasal formulation which comprises, by weight: 

a) from about .01 to about 1 .0% of a compound having the formula (I) 



z 
n 



SO^R, 

1 V\ 3 / 



2> HH-, 



(I) 



45 wherein R, is C,-^ alkyl, C 3 -C 7 cycloalkyl, or thienyl; R 2 is hydrogen, C,-C 7 alkyl, C 3 -C 7 
cycloalkyl, or phenyl; 

Z is oxo, hydroxyimino, C,-C* acyloxyimino, or C,-C 7 alkylrdene; and 



10 



15 



20 



25 



30 



35 



40 



45 



50 || 
R 2 -C- 

is at the 5 or 6 position; 

such compound of formula (I) having a particle size from about 5 to about 200 microns; 
55 b) from about 1 5.0 to about 50.0% of a pharmaceutically-acceptable, non-ionic, surface- 
* active agent with a HLB number from about 1 2 to about 16; 

c) from 0.0 to about 25.0% of a pharmaceutically-acceptable, solvent selected from ethanol, 
propylene glycol, and liquid polyethylene glycol; and 

d) from about 40.0 to about 80.0% of a propellant. 

60 2. The formulation of Claim 1 wherein the formulation comprises, by weight: 

a) from about 0.5 to about 1 .0% of the compound of formula (I); 

b) from about 5.0 to about 1 5.0% of the surface-active agent; 

c) from about 5.0 to about 1 5.0% of the solvent; and 

d) from about 40.0 to about 60.0% of the propellant. 

65 3. The formulation of Claim 1 wherein the formulation comprises, by weight: 



50 



55 



60 



65 



8 
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a) from about 0.5 to about 1 .0% of the compound of formula (I); 

b) from about 5.0 to about 1 5.0% of the surface-active agent; and 

5 c) from about 40.0 to about 60.0% of the propellant. 5 

4. The formulation of Claim 1 . 2, or 3 wherein the particle size of the compound is from 5 
to about 20 microns. 

5. The formulation of Claim 1 , 2 or 3 wherein the surface-active agent is a polyoxyethylene 
sorbitan fatty acid ester derivative. 

6. The formulation of Claim 1, 2 or 3 wherein the surface-active agent is a polyoxyethylated 10 
fixed oil. 

7. The formulation of Claim 1, 2 or 3 wherein the propellant is a fluorochlorinated lower 
alkane. 

8. The formulation of Claim 7 wherein the propellant is a mixture of trichloromonofluoro- 

1 5 methane and dichlorodifluoromethane. ^ g 

9. The formulation of Claim 1 or 2 wherein the solvent is ethanol. 

10. The formulation of Claim 1, 2 or 3 wherein the formulation also contains a pharmaceuti- 
cally-acceptable excipient. 

1 1 . The formulation of Claim 10 wherein the excipient is menthol. 

20 1 2 - Th e formulation of Claim 1, 2 or 3 which contains the compound of formula (1) 2 Q 




> if y 



25 ^ A,/ - 25 



wherein R, is Ct-Cs alkyl or thienyl; R 2 is phenyl; Z is hydroxyimino, C,-C 4 acyioxyimino, or 
C,-^ alkylidene; and 

30 30 
Z 

II 

R 2 -C- 

35 s at the 6 position. 35 

13. The formulation of Claim 12 wherein the compound is 1 -isopropylsulfonyl— 2-ami- 
no— 6— (a-hydroxyiminobenzyl)benzimidazoie. 

1 4. The formulation of Claim 1 3 wherein the 1 -isopropylsulfonyl-2-amino-6-(o-hydroxy- 
iminobenzyl) benzimidazote is the anti isomer. 

40 15. The formulation of Claim 13 wherein the isopropylsulfonyl-2-amino-6-(a-hydroxyimi- 40 
nobenzyl) benzimidazole is the syn isomer. 

16. The intranasal formulation substantially as herein before described with particular 
reference to Examples 1 to 16. 
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